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Introduction
Several kinds of liming materials are used in Louisiana to correct
soil acidity and add calcium and magnesium to the soil. Other ma-
terials which may be used for these purposes are also available. In
addition, there are materials which will add calcium or magnesium
but which may increase soil acidity.
The purpose of this study was to determine the effects of some of
these materials on the pH and on the exchangeable calcium and
magnesium contents of a soil.
The effects of these materials on the pH of other soils may be
very different from the effects on the soil used in this study, because
the kinds and amounts of clay and humus in a soil influence greatly
the effect of any material on the pH of that soil. However, the trends
of the effects would be similar, although the magnitude may be
different.
The effects of these materials on the increase of exchangeable
calcium and magnesium in other soils would be the same as in the soil
used in this study, because these effects are influenced by the com-
position and fineness of the lime and not by the soil to which it is
applied.
Experimental Materials and Methods
The soil used in this study was a Gallion fine sandy loam collected
in Caldwell Parish. It had a pH of 5.0 and a cation exchange capacity
of 6.74 meg/1 OOg and was 54 percent base saturated. The "lime
requirement," as determined by the method employed in the LSU Soil
Testing Laboratory ,2 was 2 tons per acre to raise the pH to 6.3. The
soil contained 307 ppm of exchangeable calcium and 90 ppm of ex-
changeable magnesium, as determined with the use of ammonium
acetate.
The chemical (excluding impurities) and physical compositions of
the materials used in the study are given in Table 1.
^Professor, Associate Professor and Professor, respectively, Department ofAgronomy.
^Louisiana Agricultural Experiment Station Bulletin No. 632.
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The aragonite used in this study was obtained from ocean deposits.
It also occurs in mines and caves. It is chemically the same as calcite
(CaCOa).
The hydrated lime is similar to that which can be purchased in
most outlets that sell garden and yard products. It is calcium hydroxide.
The oystershell flour is derived from the crushing of such shells.
Other ground sea shells are also used for liming purposes. They contain
calcium carbonate.
The calcic agricultural limestone is a product being sold in Lou-
isiana. It contains calcium carbonate.
The T-462 and T-463 dolomitic samples are products sold or avail-
able for sale in Louisiana. They contain fairly large amounts of
calcium carbonate and medium amounts of magnesium carbonate. The
two samples were used in this study to see if there was any real
advantage in applying a very finely ground product (T-463) as com-
pared with the products usually applied for liming purposes (T-462).
The A. L. dolomitic sample is a high grade dolomitic limestone
being sold in Louisiana. It contains about 50 percent calcium car-
bonate and about 35 percent magnesium carbonate.
The gypsum is a sample of a material being sold in Louisiana by
a national gypsum company. Although it does supply calcium to the
soil, it is not a liming material because it increases rather than decreases
soil acidity. It is calcium sulfate.
Each of the materials, except the hydrated lime, Ca(OH)2, was
added to the soil at a rate equivalent to 4,000 pounds per acre. The
hydrated lime was added at the rate of 2,240 pounds per acre, be-
cause (1) it was a powder and therefore more available than the
coarser ground agricultural limestone, and (2) a pound of hydrated
lime, Ca(OH)2, has a greater effect on neutralizing acids than does a
pound of ground limestone (CaCOa). Each treatment was replicated
four times. The materials were mixed thoroughly with the soil and
placed in 1-pint jars. Water was then added, and the soil was main-
tained at approximately field capacity and incubated at approximately
75 F for 8 months. The soil in each jar was then air-dried, mixed
thoroughly, and analyzed for pH, exchangeable calcium and exchange-
able magnesium.
Results and Discussion
Effects on Soil pH
There were considerable differences in the effects of the various
liming materials on soil pH after 8 months, as shown in Table 2. The
least effect was obtained with hydrated lime. This was probably due
in part to the fact that this material reacted quickly with the soil, and
then there was sufficient time for the soil to absorb carbon dioxide
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T.4BLE 2.—Effects of liming materials on pH of Gallion fine sandy
loam after eight months
Liming materials added
Rate added,
tons per acre Soil pH
Check 0 4.9
Aragonite 2 6.1
Hydra ted lime 1.12 5.8
Oystershell flour 2 6.3
Calcic agricultural limestone 2 6.1
Dolomitic sample T-462 2 6.1
Dolomitic sample T-463 2 6.3
Dolomitic sample A.L. 2 5.8
Gypsum 2 4.6
from the air and for carbonic acid to be formed, thus lowering the pH
of the soil.
The A. L. dolomitic lime also had considerably less effect on pH
than the other materials. This was probably caused by the fact that
the purity was only 91 percent, and by the fact that dolomitic limestone
is harder and reacts more slowly than calcic limestone.
The oystershell "flour" and sample T. 463 had the greatest effects
on soil pH. The oystershell "flour" did not have as great an effect as
anticipated, partly because it had a purity of only 93 percent, and
because only 43 percent passed a 100-mesh sieve. It was not as finely
ground as the word "flour" implies. The sample T. 463 had a purity
(CaCOa equivalent) of about 98 percent, and about 98 percent passed
a 100-mesh sieve. Therefore, it would be expected to have a greater
effect than coarser materials, such as sample T. 462 or the calcic
agricultural limestone.
The aragonite used in this study proved to be a quite highly effec-
tive material, even though only about 8 percent passed a 100-mesh
sieve. Since it compared well with other materials in its effect on pH
and exchangeable calcium, it would be a good lime because of its
uniformity in particle size (about like white clover seed). It contained
very little dust. It should distribute well and evenly.
The calcium sulfate (gypsum) had a depressing effect on soil pH.
This material is not a liming material in the usual sense, but it
does supply calcium. It should be used as a source of calcium (1) where
the soil pH is high yet the calcium is low, (2) where a slight decrease
in pH is either desired or not harmful and (3) where the addition of
sulfate is not harmful.
Effects on Exchangeable Calcium
The effects of the liming materials on exchangeable calcium, pre-
sented in Table 3, varied from an increase of 84 to 273 ppm per ton
of material applied. This variation was caused by differences in chemical
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composition, purity and fineness of grind. The A. L. dolomitic
limestone had the least effect because it contained a large amount
of magnesium carbonate (35 percent) and only about 50 percent
calcium carbonate. Ihis would be a good type of material to use
where magnesium is low, but not where this element is in good supply.
The dolomitic samples T. 462 and T. 463 supplied more exchange-
able calcium than did the higher grade A. L. dolomitic limestone,
but they contained about 80 percent calcium carbonate and only
about 18 to 20 percent magnesium carbonate. The T. 462 and T. 463
materials would be desirable where large amounts of calcium and small
amounts of magnesium are needed. Sample T. 463 resulted in a little
more exchangeable calcium and a little higher pH in the 8 months of
the experiment because this material was more finely ground. However,
this finely ground material would not ship as well as Sample T. 462.
The wind could also blow it badly during application.
The highest amounts of exchangeable calcium were obtained with
the calcium hydroxide, oystershell flour, calcic agricultural lime and
aragonite. Such materials as these would be desirable where no mag-
nesium is needed. Since calcium hydroxide is very powdery, difficult
to apply and also more expensive, its use is generally limited to gardens
or other small areas. The calcium sulfate would be a fair source of
calcium—but only where the pH could also be lowered slightly
without harmful effects, or where the sulfate would not be harmful.
When any of these or similar materials are added to the soil, the
farmer could estimate from the data in Table 3 approximately how
much increase in exchangeable calcium to expect.
TABLE 3.—Effects of liming materials on exchangeable calcium in
Gallion fine sandy loam after eight months
Increase in
exchangeable
Liming materials
added to soil
Rate added, Exchangeable
tons per acre calcium
Increase in
exchangeable
calcium
calcium
per ton of
material
parts per million -
Check 0 307
Aragonite 2 625 318 159
Hydrated lime 1.12 613 306 273
Oystershell flour 2 666 359 180
Calcic agricultural limestone 2 627 320 160
Dolomitic sample T-462 2 550 243 122
Dolomitic sample T-463 2 592 285 143
Dolomitic sample A. L. 2 474 167 84
Gypsum 2 483 176 88
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Effects on Exchangeable Magnesium
Only three of the materials had any appreciable effect on ex-
changeable magnesium, as shown in Table 4. The calcium sulfate con-
tained a little magnesium and increased the exchangeable magnesium
slightly. I he increases in exchangeable magnesium per ton of material
applied were 32. 36 and 57 ppm from samples T. 462 and T. 463 and
trom the A. L. dolomitic source, respectively.
When soil tests tor exchangeable magnesium are made and these
kinds of materials are added, the farmer could estimate from the data
in Table 4 approximately how much increase he may expect in
exchangeable magnesiiuii.
TABLE 4.—Effects of liming materials on exchangeable magnesium in
Gallion fine sandy loam after eight months
Increase in
exchangeable
Exchangeable Increase in magnesium
Liming materials Rate added, magnesium exchangeable per ton of
added to soil tons per acre in soil magnesium material added
parts per million
Check 0 90
Aragoiiite 2 87
Hvd rated lime 1.12 90
Ovstershell flour 2 89
Calcic agi icultiiral limestone 2 92 2 1
Dolomitic sample T-462 2 153 63 32
Dolomitic sample T-463 2 161 71 36
Dolomitic sample A. L. 2 204 114 57
Gvpsum 2 96 6 3
Lasting Effects of Materials Added
The calcium hydroxide reacted quite rapidly and completely in the
soil and gave the largest increase in exchangeable calcium per ton of
material applied. However, since only 2,240 pounds were added, as
compared with 4,000 pounds of the other materials, about 400 pounds
less total calcium was applied than was contained in other calcic ma-
terials. These different amounts were added because the calcium
hydroxide reacts more quickly and is, therefore, much more readily
available than ordinary ground limestone. It also has a greater neutral-
izing ability. However, the slowly available portion of ground limestone
will act as a reserve and maintain the calcium and magnesium sup-
plies and pH much longer than will the faster-reacting calcium hydroxide.
Only about one-half of most ordinary ground limestone will be effective
in raising the pH or increasing calcium or magnesium contents of
the soil. 1 he other half of the limestone will react more slowly and
maintain these levels for a few years, but for how long will depend
7
on fineness of grind. Also, the greater the initial application of lime-
stone, the larger the "reserve" portion will be, and the longer it will
maintain the soil pH and calcium and magnesium levels of the soil.
Liming recommendations based upon soil tests should be followed so
that the hazards of over-liming may be avoided.
Summary
The effects of several liming materials and calcium sulfate on soil
pH and on the exchangeable calcium and exchangeable magnesium
contents of a soil were studied.
The effects of the liming materials on the pH of the soil used in
this study varied considerably, depending on the kind of material used,
its purity and fineness of grind. The effects of these materials on the
pH of other soils may be greater or smaller than on this soil, because
the effect on soil pH is dependent to a large extent on the clay and
humus contents of the soil.
The calcium sulfate caused the pH of this soil to be lowered. This
would also occur in other soils, but again the effect will be greatly
influenced by the clay and humus contents of the soils to which it is
applied.
The effects of these materials on the exchangeable calcium in this
soil ranged from an increase of 84 to 273 ppm per ton of material
applied. This variation was caused by differences in chemical composi-
tion, purity and fineness of the materials applied.
The effects of these materials on the exchangeable magnesium in
this soil ranged from an increase of 32 to 57 ppm per ton of material
applied, again depending on the chemical composition, purity and
fineness of the material applied.
The amounts of exchangeable calcium and magnesium added to
other soils would be the same as in the soil to which these materials
were added in this study.
ACKNOWLEDGMENT
The authors gratefully acknowledge the assistance of the Louisiana
Feed and Fertilizer Laboratory in determining the composition of the
liming materials used in this study.
8
